Objectives: The purpose of this cross sectional study is to investigate student perceptions of learning environments at a major Australian University. Various aspects of environment are compared between courses, year levels, educational backgrounds and gender. Methods: The Dundee Ready Education Environment Measure (DREEM) and a demographic questionnaire were completed by 548 undergraduate students enrolled in the emergency health, midwifery, radiography and medical imaging, occupational therapy, pharmacy, nutrition and dietetics, physiotherapy and social work courses at Monash University. Convenience sampling was used and scores were compared across grouping variables identified via demographic information. Results: Scores across the sample were fairly high (M = 137.3; SD = 18.3), indicating an overall positive perception of learning environments among students. Total scores were significantly higher for females (M = 138.8; SD = 17.2) than males (M = 132.3; SD = 20.7; t(545) = 3.51; p = 0.002) and this trend was consistent across all aspects of perceived learning environment (although not always significant). Students who enrolled in their course directly after completing high school yielded less positive ratings on some DREEM subscales than students who did not enrol immediately after completing high school. Conclusions: The positive perception held by Monash University health science students towards their education and learning environments is hopefully indicative of similar courses within Australia and internationally. While future studies may help confirm this, the current findings offer a chance to explore the underlying causes of this positivity in more depth as well as compare similarities and differences between the specific health science disciplines.
Introduction
Each year thousands of health science professionals graduate from Australian tertiary institutions, many of whom are then employed as nurses, paramedics, midwives or one of a number of other health care disciplines. As these students enter their respective professions, their level of competence is not only a reflection of the educational institution they attended; it is of the utmost importance to all their future patients and the broader community generally. An important component of academic strengthening and curricula renewal is the evaluation of the quality and structure of health science programs. After all, it has been suggested that a positive learning environment as a student can lead to increased satisfaction, achievement and success as a practitioner post-graduation. 1, 2 As is the case with medicine 3 more student-centred curriculum. 4, 5 Fieldwork is now viewed as a vital part of the education of Australian health science students and is a professional requirement for course accreditation by most professional bodies. 6, 7 Students are therefore exposed to a combination of traditional classroom-based teaching, practical skills workshops and clinical fieldwork or practice education placements.
While a combination of classroom and clinical learning environments is commonplace within Australian health science courses, there is a scarcity of empirical evidence that defines or evaluates this current balance or the way its delivery is perceived by its students. Notwithstanding a scattering of efforts to evaluate specific aspects of curricula or techniques within certain courses, such as the impact of problem-based learning for medical, midwifery and paramedic students, 8 the lack of broader empirical research means that little is known about the way health science students perceive their course learning environments. As a result, the opportunity to substantiate or 'fine tune' the current curriculum may have been overlooked to date.
The medical profession, largely through the Dundee Ready Education Environment Measure (DREEM), 9 has been able to apply a much greater degree of empirical introspection when it comes to the learning environments of its students. The DREEM was originally used to evaluate the learning environments of medical students, whose course curriculum had rapidly changed during a period of major reforms in traditional teaching methods up until and during the 1990s; particularly a trend towards a more student-centred curriculum. 9 A Delphi technique, involving a panel of 30 faculty members from around the world, was used to generate criteria indicative of desirable education climates for health professions in light of the new curriculum standards. The DREEM was then refined into 50-item self-report questionnaire using a 5-point Likert scale, with scores reflecting a student's overall perception of the environment as well as their perceptions of 5 main aspects of this environment, namely: their learning, the teachers, academic self-perception, atmosphere, and social selfperception.
By 2005 the DREEM 10 had been used in studies in dozens of countries across Europe, Asia, Africa, North America, South America, and the Middle East and has since been applied in many other countries. 11 In the process, many of these studies have been able to achieve a number of goals, including the generation of a profile of an institution's/course's strengths and weaknesses, making a comparative analysis within their institution or benchmarking between themselves and another institution and test and apply it as a predictor of student performance. 10 Given the potential usefulness of the DREEM, not only to the institution that utilises it, but to other institutions that can use it as a reference point and the broader international community, it is regretful that the use of such a tool has not been more widespread across Australian health science courses. Even internationally, notwithstanding a handful of occasions where the DREEM has been employed with disciplines such as Nursing, 10 Dentistry 12 and Chiropractic, 2,13 the vast majority of major studies that have employed the DREEM have focussed on medical students. 10 Within Australia, a single study that has applied the DREEM to any of the health sciences could not be located.
The DREEM appears to be very much applicable to the health science setting. Firstly, there is something generic about the inventory's items. Not only do several DREEM items appear in other inventories related to the evaluation of education, 14 but the findings from the DREEM have been found to be consistent with qualitative information attained via interviews. 11 Secondly, even though the DREEM has been used mainly for medical students, it was constructed by a panel of faculty from health profession generally and items were constructed based on their perceptions of learning climates conducive to education in the health professions, not just medicine. 9 Applying the DREEM to a range of Australian health science students would be invaluable on a range of levels. Firstly it would provide an insightful snapshot of the way these students view their respective courses and enable the institution to address any key issues, just as several medical institutions have done previously. 2, 11, 15, 16 This would have a positive impact on the training and therefore the industry and service provided to the broader Australian health care sector. Secondly, many of these findings may infer parallel trends for other Australian or international institutions that run one or more similar courses. Alternatively, the findings from such a study might be a useful point of reference for future DREEM studies that involve health science students. Finally, if administered in conjunction with the collection of demographic information, this would allow for exploration of trends such as those found previously between course types, 10,12 year level 2,13 and gender, [15] [16] [17] as well as other variables; adding a greater depth of information for both the university and the broader health science training community.
Therefore, the aim of this study is to evaluate, by way of student perceptions recorded on the DREEM inventory, the overall education environment within health science courses that employ a balance of traditional classroombased teaching and clinical fieldwork, as well as specific aspects of this learning environment. A second aim of this study is to investigate whether the education environment or aspects of it are perceived more or less favourably for students of difference health professions, year levels, educational backgrounds or gender.
Methods

Participants
A cross-sectional survey design using a standardised selfreport scale was conducted. These courses represented virtually all major health science courses offered at Monash University. Nursing students were excluded from the study since another university researcher was investigating other practice education issues with this group. Medicine students, who are administered from a different school within the faculty, were not included for practical reasons. Convenience sampling was used to source participants from each discipline. Inclusion criteria for student participants were, a) being enrolled at Monash University in a health science program, b) able to provide consent to take part in the study, and c) having a working knowledge of the English language.
Instrument
A short demographic questionnaire was constructed to collect information such as the participant's gender, age group, and course.
DREEM is a 50-item self-report questionnaire designed to assess students' perspectives of the educational environment within health professional and medical schools. The DREEM is a validated and reliable inventory 9, 18 and has been used in many studies of health care education throughout the world. 10 High internal consistency has been reported independently by Cronbach alpha levels of 0.92 and 0.93 respectively.
Items are in the form of statements relating to the respondent's course environment (e.g., "I am encouraged to participate in class"), which are rated via 5-point Likert scale, where 4 = strongly agree and 0 = strongly disagree. Nine items are worded negatively (e.g., "Cheating is a problem in this school") and are reversed scored by the researcher before tallying. Item scores count towards an overall environment score as well as one of five subscales or domains (abbreviations and maximum subscale scores are in parenthesis): Students' Perceptions of Learning (SPL, 48), Students' Perceptions of Teaching (SPT, 44), Students' Academic Self-perception (SAP, 32), Students' Perception of Atmosphere (SPA, 48) and Students' Social Selfperception (SSP, 28).
The overall DREEM score is out of 200. As such, previous studies 17 have used the following as an approximate guide to interpreting the overall scores: 0-50 (0-25%) = very poor; 51-100 (25.1-50%) = plenty of problems; 101-150 (50.1-75%) = more positive than negative; 151-200 (75.1-100%) = excellent. The ranges shown in brackets allow mean scores to be displayed as a percentage of the maximum possible score. In the past, this has also enabled interpretation and comparison of mean scores for the five subscales, which each have a different total score. 15, 16, 20 
Procedures
Ethics approval for the study was granted by the Monash University Standing Committee on Ethics in Research Involving Humans. Participants received an explanatory statement detailing the study and were informed that all data collected would be de-identified so that involvement remained anonymous. Participants' consent to take part in the study was inferred by their completion of the questionnaire. The DREEM and demographic information questionnaire were distributed to students in each health science program towards the end of a lecture, which itself recently followed completion of a fieldwork educational block. A non-teaching member of staff facilitated the process and collected the completed surveys. 
Statistical Analysis
DREEM scores and demographic data were entered into Statistical Package for the Social Sciences (SPSS) Version 18.0. Means and standard deviations were calculated for DREEM total and subscale scores for the entire sample as well as for specific course cohorts and other subgroups identified by the demographic data collected.
For dichotomous variables (gender and educational background) comparisons of total and subscale DREEM score means were carried out using a series of independent measures t-tests. For variables with more than two factors (health science course and year level), a series of one-way Analyses of Variance (ANOVAs) were used to compare all groups. Where the ANOVA indicated a significant difference among groups, Tukey's HSD (adjusted for multiple comparisons) was used to make post hoc pair-wise comparisons for that scale. Significant pair-wise differences (p < 0.05) are reported. Table 1 shows the number and percentage of participants by gender, age group, course and year-level of enrolment. In addition to these figures it was noted that almost all participants (96.9%) had completed their high school/college certificate (in Australia alternative admission requirements are often extended to, for example, mature-aged students) and the majority enrolled in their course directly from high school (58.17%).
Results
Participant demographics
DREEM scores between health science courses
The mean total DREEM score was 137.3 (68.7% of the maximum score) and standard deviation was 18.3. Subscale means and standard deviations for the entire sample as well as each course are displayed in Table 2 .
Where applicable, post hoc analyses that yielded significant differences between pairs of courses are also indicated. Total DREEM scores varied significantly between courses (F(7, 525) = 3.50; p < .001). Post hoc analyses indicted that Emergency Health students and Dietetics and Nutrition students yielded significantly higher total DREEM scores than Pharmacy students.
SPL scores varied significantly between courses (F(7, 532) = 3.55; p = 0.001). Post hoc analyses indicated that Emergency Health students and Dietetics and Nutrition students also gave significantly higher SPL scores than Pharmacy students.
SPT scores varied significantly between courses (F(7, 534) = 4.59; p = 0.000). Post hoc analyses showed that Emergency Health students scored significantly higher than both Pharmacy and Social Work students. Also students of Dietetics and Nutrition students gave significantly higher SPT scores than students enrolled in Pharmacy, Social Work and Radiography and Medical Imaging.
SPA scores varied significantly between the health science courses (F(7, 533) = 2.63; p = 0.011). Post hoc analyses showed that Emergency Health students scored significantly higher than Pharmacy students.
SSP scores varied significantly between courses (F(7, 535) = 2.55; p = 0.014), however post hoc tests failed to show significant differences between any two of the health science courses on this subscale. SAP scores did not vary significantly between courses.
DREEM scores by gender
Total DREEM scores were significantly higher for females (M = 138.8; SD = 17.2) than males (M = 132.3; SD = 20.7), (t(545) = 3.18; p = 0.002), as were several subscales. A summary of mean subscale scores and indication of significant differences by gender is presented in Table 3 . 
DREEM scores by education background
Total DREEM and SPA scores were significantly higher for those who did not enrol in their course directly after completing high school (e.g., students who had a gap year) than those who did. A comparison of subscale means is displayed in Table 4 .
DREEM scores by year of enrolment
Significant differences were found between year-levels of enrolment for total DREEM score, F(3, 531) = 3.13, p = 0.026, as well as the SPT, SPL and SPA subscales. Pair-wise comparisons indicted that 2 nd year students gave significantly higher Total DREEM ratings than 4 th year students. Second year students also gave significantly higher SPL ratings than both 1 st year and 4 th year students and significantly higher SPA ratings than 4 th year students.
Subscale means, standard deviations and significant differences between year levels are presented in Table 5 .
Discussion
This study aimed to evaluate the education environment as perceived by students of a range of health science courses at a major Australian university. It also aimed to investigate whether the education environment or aspects of it are perceived more or less favourably among students from different health professions, year levels, educational backgrounds or genders.
Perception of academic learning environments for entire health science student group
Total DREEM scores were high across the study, indicating that students' perceptions of classroom learning environments were quite positive across the health science courses. The mean of 137.3 (68.7%) fell well inside the range (101-150) said to indicate a "more positive than negative" perception of environment. 16, 17 This was fairly consistent across the different aspects of the learning environments. As a percentage of the maximum possible score, mean scores ranged from 66% to 72% for each subscale. Admittedly, it should be conceded that the vast majority of past studies appear to have also yielded mean overall scores within this range. 10 However, most published studies have yielded mean scores lower than the present study -anything from 45% to 65% of the maximum score. 10, 13, [15] [16] [17] 21 A few studies have yielded higher total DREEM scores than the present study, 10, 12, 20, 22 which may reflect that these institutions are fairly innovative in terms of providing a student-centred approach to education. 10 Indeed, the higher-than-average scores in the present study suggest that the environment is perceived positively by the students and also suggests that health science courses at Monash University are also student-centred. These are factors that are likely to have positive impact on the students' achievement, satisfaction and success. 1, 13, 23 
Perception of academic learning environments by health science discipline
The positive perception of the university learning environments was shared by students of all health science disciplines, indicated by total means ranging from 135.6 to 145.5 and subscale means between 60% and 80% of the maximum score. A few trends were also found between the different cohorts. Most notably, Emergency Health and Dietetics and Nutrition students appeared to view their learning environments more favourably than Pharmacy students, particularly in regard to their perception of the learning, teachers and atmosphere. Radiography and Medical Imaging and Social Work students also appeared to rate their teachers less favourably than did other student groups.
When addressing the differences in ratings noted between the courses, it is worth remembering that scores were fairly high across the study -even for the weakest course on the weakest subscale. Therefore, the results may indicate particular strengths within certain courses, rather than particular weaknesses within others. Further analyses to identify particularly strong items, and subsequent qualitative investigation of these areas, might enable key strengths to be identified within certain courses. These could then be replicated in the other health science courses at other institutions where practical.
Perception of academic learning environments by gender
Female health science students indicated a more positive perception of their environment than did males. While this trend was not statistically significant across all aspects of environment (SAP and SPA were not), there was a trend across the DREEM subscales generally, underscored by a significant difference overall. This is consistent with past studies involving students from the UK, 9, 17 which is a trend that was shown to be the opposite in the Middle East, 10 the West Indies 15 and Sri Lanka. 16 This could reflect that the curriculum, staff and/or student cohort at Australian universities may have more similarities to those in the UK than in many other parts of the world.
With regard to the individual subscales, perception of learning was the area that showed greatest disparity between genders. Mean scores on this subscale were more than two points higher for females than males. This suggests that the female students perceived factors such as curriculum, structure, focus and goals more positively than their male counterparts. The extent to which this trend, and indeed the trend that females perceived their course environments more favourably overall, can be generalised to other institutions is not clear. On one hand, there is long-standing evidence that males and females typically exhibit different learning styles, 24 which could partly explain differences in the way learning, and the environments generally, are perceived in the present study. On the other hand, another Australian study, which investigated the perceptions of mainly applied science students, found that males and females perceived their courses in an almost identical way. 25 Perhaps the key difference with the health sciences is the higher proportion of females in the industry. That is, with more females than males being trained in health science professions in recent decades, 26 and subsequently most likely delivering the majority of teaching in the classroom and/or clinical setting, it is possible there is an unconscious but natural leaning towards the learning needs of females. In other words, there may be a gender bias, whereby female students respond more favourably to female teachers. Such a theory might not be a too far-fetched, given past academic discourse about the existence of gender bias in student evaluations of teachers.
27 Table 5 . Mean (SD) subscale and total DREEM scores for Monash University health science students in 2008/9 by year of enrolment (N = 548)
Perception of academic learning environment by direct versus indirect high school graduates
Students that did not enrol in their tertiary course directly after completing high school (i.e. non-high school leavers) perceived their environments more positively than those who did. This trend was echoed across all DREEM subscales; however perception of atmosphere was the only aspect for which this difference was statistically significant. There are a number of plausible explanations for why direct school leavers might perceive the health science undergraduate atmosphere less favourably. For instance, as non-direct high school graduates have a less straightforward pathway towards their course and/or they have already had related work experience, perhaps this sub-cohort is more determined to enrol in their course in the first place. They might then be more positive about the course and its atmosphere from the outset. Alternatively there are likely to be a range of generational differences between the two subcohorts, or variations in maturity levels, life experiences and previous education. Any of these factors could affect perception of course environment. Indeed the different characteristics, experiences and expectations of mature aged students have long been acknowledged. 28 This has since been reflected in a variety of different perceptions made by mature versus younger applied science students in another Australian study. 25 
Perception of academic learning environment by year of enrolment
Perception of environment varied between year-level of enrolment, with second year students producing more positive DREEM results than fourth year students. While this trend was not significant for all subscales, it was consistently reflected by second year students topping each subscale and fourth year students generating the lowest ratings on most the DREEM subscales. The greatest difference between the two groups was in their perception of learning, for which second year students not only produced a mean rating 2.7 points higher than fourth years, they also significantly outscored first years. Perceptions of teachers and of atmosphere were also significantly superior for second year students over forth year students. Unlike previous studies 13 this variation does not follow a consistent pattern year to year. Further analysis of each course separately, and perhaps individual items, is required to help explain these differences.
Limitations and recommendations
While this study provides a valuable insight into the course environment as perceived by health science students across eight disciplines in a contemporary curriculum setting, it would be valuable to conduct a similar study at another Australian university as well as international institutions. This would help establish the generalisability of the current findings to institutions with a similar curriculum.
Several other limitations should be acknowledged. Firstly, the number of participants varied considerably between courses and year levels. Secondly, individual items were not analysed and qualitative data was not collected in order to more deeply address specific problems or highlight strengths within the university or particular courses. However, there is nothing to suggest this cannot be carried out in the near future. Finally, for ethical reasons, convenience sampling was used to recruit participants. This may have inflated scores, as those who were present at the time of administration may have felt more positively towards their course than those who were absent (evidenced by the fact they were at class), or alternatively may have deflated the scores, as those with less satisfaction may have been keener to take part in order to voice their grievances. Admittedly, many of the previous studies that these results were compared to also used convenience sampling, however it is difficult to gauge what impact this has on scores for each study.
Conclusions
This study suggested students enrolled in contemporary Australian health science programs generally hold positive perceptions toward their course environment. This suggests a student-centred approach from the university and may lead to positive outcomes for the students. The extent to which these results can be generalised to other contemporary health science training providers depends on future, similar studies at other Australian and international institutions. Other findings in the present study, such as superior perceptions held by females and variations between year levels, are consistent with past research using medical students. These, as well as differences between courses and study pathway should be further investigated by analysis of specific items and sub-cohorts.
